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Amendments to tfa 



SCHLUMBERGER 



Claims: 



This listing <jjf the claims will replace all pJior versions, an£ 
application. 



Listing of Claims: 

Please amen< 
way of these amendi Lents. 

1. (Currently Amen led) A method of measuring 
surrounding wall cc nprising locating in the borecole 
thereon at least thre< distance sensors spaced apart 
to produce an output signal 
vail of the borehole, and 
vicinity of the sensors furthei 
. said means 



sensor being adapted 
and the surrounding 
of the borehole in th 
the elongate structurl 



the distance sensors 



n a manner to correct for sue! deflections whi p A 



of the borehole. 



2. (Original) A rat 



5. (Original) A mei 
structure about an 



the claims as follows without prejudice. No njc w flatter has been added by 

2 curvature of a Subsurface borehole having a 
sructuie having mounted 
thje borehole, each distance 
between that sensor 



an el 
longitudinally 
colrresponding to a] 
processing said signi 



peneratinft gi^na 



3, (Original) A me hod according to Claim 1, wherein the sensors! 



hod according to Claim 1, wherein the sensors' 



4, (Original) A m thod according to Claim 1, w lerein the sensois 



substantially paraU a to an axis of the elongate 
angular position as me another with respect to the 



lod according to Claim I, further including a 



ixis extending longitudinally of the borehole; 
from the sensors, s id signals being processed as a function of tlUe 
structure 'to detenni te the curvature of the borehol i in a plurality ol 
said rotational axis. 



iistance 



to determine the curvature 



comprising mea is^ 



s which are p roles 



structure, so as 
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lisj^ngs, of the claims in the 



for sensing deflections in 



isegl 



with the sig nals from 



eWining the curvature 



ire equally spaced apart. 

i 

unequally spaced apart. 



;ire 



to 



hie along a line extending 
be located in the same 



ep 
and 



of rotating the elongate 
iprocessing tibe signals 
rotational position of the 
diJ fipreat planes containing 
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6. (Original) A 
processed at a pluMty 



nethod according to Claim 
of different rotational pos 



7. (Original) A nethod according to Claim wherein the 
processed continue usly. 



8. (Original) A mttthod 
of deterrnimng at 
borehole. 



9. (Original) A n 
contact sensor wl 
reflected from the 
taken between 
from the wall of thll borehole, 



em >sion 



1 1, (Original) A mtfthod 
projecting from the 
adapted to general i 
affected by the distince 



12 (Withdrawn) 
deflections in the 
the signals from 
determining the < 
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, wherein the 
itions of the stru| 



according to Claim 1, wherein the methcM 
least the lateral curvature, aid the curvature 



rthod according to Claim 1, 
ch emits a signal towards 
vail of the borehole and 
and reception of the s: 



i sense rs 



tte 



Wherein the 
wall of the 
an output | 
and hence 



iigial, i 



10. (Original) A ihethod according to Claim 9, 
sonic and an ultra-; onie sensor. 



wiereinl 



according to Claim 1, 
elongate structure and contacting 
an output signal dependent 
of the elongate structure 



method according to claim 
^ongate structure, said means 
distance sensors in a 
of the borehole. 



1 le 



cu? mature c 
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include at least one non- 
h%ei£le, receives the signal 
:gnal dependent on the time 
i tte distance of the sensor 



the sensorL 
the wall 01 
m the attitude 
f -om the wall of 



f4» 



onj x 



1, further cor'' 
generating signaljs 
to correct 



mai mex 
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gnijs from the sensors are 

tuip! 

\ 

\ 

gnkljs from the sensors are 



ftrjther comprises the steps 
a vertical plane, of the 



wherein said se$sox is one of an acoustic, a 



or c< 



>ns; 



a mechanical probe 
bbrehole, the sensor being 
jhdition of the probe as 
borehole. 



means for sensing 
wllich are processed with 
for; such deflections when 



II 
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13. (Amended) 
comprises strain 
elongate structure, 



14. (Original) A 
distance sensors 
isolated 



fromdefk >tions 



aethod according to Claim I, wherein the eloj 
5 mounted is so mounted on another elongate 
of said downhole 



15. (Original) A 
the downhole cot 
component are not 



16. (Original) A 
elements of low m< 



17- (Original) A 
drilling assembly 
manner to control 
comprising producing 
comparing the 
signals to reduce oi 
borehole. 



IS, (Original) A 
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method according to Claim 
auges adapted to sense differential 
from which deflections of the 



4£ L wherein 
elongatiojr 

structure may bej 

ii 
il 



i cormx nent 



rj ethod according to Claim 14, 
ponent by a number of 
xansmitted by the supports to 



wherein the elorj 
supt orts such that jl 
he elongate stru!i tur 



i lethod according to Claim 15, 
dulus of elasticity. 



i lethod of controlling directiorial 
i icorporating a bias unit whicji 
the direction of drilling in 

the bias signal by measuring 
curvature with a desired 
minimi?e the different between 



mes ;ured 



nethod according to Claim 
measured by locati ig in the borehole an elongatt 
three distance sens< rs spaced apart longimdinally 
adapted to produce an output signal corresponding 
surrounding wall oi the borehole, and processing 
borehole in the vici ity of the sensors. 
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determined. 



fce structure on which the 

j J j 

d )wji|ioIe component as to be 



! 
j 

j 

*ate [structure is mounted on 
enactions of the downhole 



wherein said sjjppoijts comprise connecting 



drilling equipfneji': 
is responsive 
accordance with 

the curv^tur^ 
curvature, and 
the measured 



aid 



7, wherein a 
structure havinjg 
of the borehole 
to a distance 
d signals to 



> del en 



ii 
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ie ti< 



inflection sensing means 
of 'different regions of the 



including a downhole 

4n| input bias signal in a 

i 

bias signal, the method 
of the borehole, and 
imdjihg to the bias unit bias 
i^sired curvatures of the 



iture of the borehole is 
niounted thereon at least 
each distance sensor being 
iD|etween that sensor and the 
m i^ne the curvature of the 
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19. (Currently A aended) An apparatus for 
borehole compris ng an elongate structure havfcng 
sensors spaced ap rt longitudinally of the borehc le, 
to produce an c irput signal corresponding t ) a distance bi|tw$en 
surrounding wall f the borehole and further 



elongate structure 



20. (Original) An 



apparatus according to Claim 19, wherein the 



21. (Original) An 
apart. 



apparatus according to Claim 



22 (Original) Ai 
extending substant 
same angular posit mi 



23. (Original) An 
non-contact sensor 
reflected from the 
taken between 
from the wall of th< 



24. (Original) An 
acoustic, a sonic 



25. (Original) An 
sensor having a 
wall of the boreholjk 
attitude or conditioi 
wall of the borehole 



coi qprising means j or 



19, wherein the 



apparatus according to Claijn 
ally parallel to an axis of the 
with respect to the axis. 



tie! 



19, wherein 
elongate structojck 



pparatus according to Claim 
which emits a signal towards 
vail of the borehole and 
emission and reception of the 
borehole. 



geneiates 



pparatus according to Claim 
anJt an ultra-sonic sensor. 



mi chanical i 



from 



apparatus according to Claim 
probe projecting 
the sensor being adapted to 
of the probe as affected by 



ths 
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in measuring 
mounted th 
, in use, each 



en^qrs are unequally spaced 



19, wherein the! 
the wall of the florelhole. 
an output 
signal, and hence o)k the! 



I 

3, wherein said 



19, wherein thf 
the elongate si 
generate an oul 
distance of the 
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uWature of a subsurface 
at least three distance 
sensor being adapted 
that sensor and the 
sensing deflections in the 



»rs are equally spaced 



[slsnsors lie along a line 

i 

so as to be located in the 



include at least one 
receives the signal 
signal) dependent on the time 
distance of the sensor 



serisbr comprises one of an 



:tj:u 



s«4$ors include a contact 
ajructure and contacting the 
rt &(gnal dependent on the 
ilonjgate structure from the 
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26. (Withdrawn) 
deflections in the 



An apparatus according to Cliim 19, further c >mj>jising means for sensing 
longate structure. 



27. (Currently 
sensing means 
regions of the eloijbate 



rding 



A nended) An apparatus acco] 
strain gauges adapted 
structure, from which def ections 



co uprises 



28. (Original) Ar 
the distance ser 
to be isolated from 



29. (Original) A 
surrounding wall 
mounted thereon a 
adapted to product 
the magnet, and 
vicinity of the sensors. 
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apparatus according to Claim 
s are mounted is so mounted 
deflections of said downhole 



19, wherein thdj 
on another eta 



<omponent. 



method of measuring a curvature 
omprising locating in the bcrehole 
least one magnet, a roll stabil zed 
an output signal correspondii g 
I 'ocessing said signals to detqrrnine 



30. (Original) A Icnethod according to Claim 
diametrically mounted on the elongate structure. 



4! J 
ari equally spaced apart. 



32. (Original) A rr 
apart. 



33. (Original) A meflhod 
substantially paralle 
position as one 



* anot er 



ithod according to Claim 30, 



according to Claim 30, wAerein the magnets 
to an axis of the elongate structure, so as to bJ| 
with respect to the axis. 
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to Claim 24 
to sense differ! 

ofthestif 

3 



Li 



tialj elongation of different 
ict ire may be detennined. 

I 

elqnjgate structure on which 
Lte elownhole component as 



of a subsurface 
a rotating 
control uniti 
to a distance | 
the curva 1 



29, wherein 



themaf 
wherein the mi 
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1 1 

19„j wherein said deflection 



jefi|< 
;ure 



borehole having a 
Ungate structure having 
the elongate structure 
'^en the control unit and 
of the borehole in the 



plurality of magnets are 



M 

iejts are unequally spaced 



along a line extending 
ocated in the same angular 
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elo Lgate 



34, (Original) Aj 
comprising an 
control unit withn 
a distance' betwee l 
produce an output 
wall of the borehole 

35. (Original) Ai 
diametrically mou ted 



36. (Original) An 
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apparatus for use in 

structure having mounte< I 
the elongate structure adapted 
the control unit and the 
signal corresponding to a 



measuring a curvatu^ 
thereon at leasi 
to produce an 
in use, the 
between that 



distince 



apparatus according to Claijm 34, wherein; 
on the elongate structure, 



apparatus according to Claim 



37. (Original) An apparatus according to Claim 
apart 



38. (Original) An 
extending subst; 
same angular posit 



apparatus according to Clairr 
antf ally parallel to an axis of the 
>n with respect to the axis. 



3 5, wherein the n) igi .ets are unequally spaced 
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6$ a subsurface borehole 
onf [magnet, a roll stabilized 
ojutpM signal corresponding to 
onrjrt unit being adapted to 
sensor and the surrounding 



35, wherein the 



a Alnrality of magnets are 



malgnets are equally spaced 



35, wherein 
elongate strui 



thj 



.ctu| i. 
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nfrgnets lie along a line 
sp as to be located in the 
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